
About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact:



Library Without Walls Project

Los Alamos National Laboratory Research Library

Los Alamos, NM  87544

Phone:  (505)667-4448

E-mail:  lwwp@lanl.gov



Volume 4 Number 6 
June, 1967 

‘“‘AT0 M 
Published monthly by the University of California, 
I d s  Alamos Scientific Laboratory, Ofice of Public 
Relations, P. 0. Box 1663, Los Alamos, New Mex- 
ico, 87544. Second Gloss Poilngr Paid u t  L o s  Alnnios. 

CONTENTS: 

1 Short Subjects 

3 The Lost Arch 

7 Dense Plasma Focus 

I3 Ilisassembly 

21 Forest Fire 

24 The Technical Side 

27 New Hires 

28 20 Years AgolWhat’s Doing 

Editol-: Virginia S. Lees 

Photography: Bill Jack Rodgers 
Contributors:  Members of the PUB staff 

Office: D-413 Administration Building. Tele- 
phone: 7-6102. Printed by The University of 
New Mexico Printing Plant, Albuquerque. 

Los Alamos  Scientific Laboratory, an equal  
oppor tuni ty  employer,  is operated by t h e  Uni -  
versity of California for the  Uni ted  States 
A t o m i c  Energy Commission.  

COVER: 
Pub photographer Bill Jack Rod- 
gers produced this black and white 
version of “Aspen Child”-typical 
of springtime in Los Alamos. Rod- 
gers’ color print of the photo won 
first place at the recent New Mexico 
Industrial Photographers Associa- 
tion convention held in Los Ala- 
mos. 



1 c ~ t i i i  lor 0 j ) c ’ r  a l i o r i  Crossroad\, tlic 
wc;i1)on4 test‘, at lliliini i n  1946. 

Stltreil,ci was alternate M7 divi- 
sion Icii~1cr lioin 194’7 to 1951, 
wlicri hc I)cc nnie division lciidct . 
I n  L!)55, h c  was named lcadcr of 
11ic iicwly Jot n i d  N division a r id  
in 1902 I,cc,rrnc. technical xswc ia tc  
cliicc ioi l o t  t l i ~  Laboratory. 

I l c  carncd his 1LA. drgrec at l h -  
ticltl Chllcgc, Mc Minrivillc, Ore., 
his home iown; his M.A. a t  the 
Ilnivcarsity 01 0 1  c.gori and his  i’li.13. 
in physics a t  l’iirdiic Irnivcrsity. 
IIc was a I b o  awartlctl an honorary  
doc tor ol scicric-e tlcgrce by I’urtluc 
i n  1964. 

Sclircibct is a lcllntv of tlic 
Airicricmi i’liy5ica1 Sncicty, ihc  
Ainer icaii IVitrlcar Society and thc 
Airicr it  a n  Institute 01 Acloiiautirs 
;trid AstroniluI ics mid i t  a incrnber 
of Sigma X i  a r i d  Sigina P i  Sigma 

honorary societies. Tlc h a s  scrvcd 
oil the /INS board or directors since 
1 W  and was ANS vice prc‘sitlcnt 
last year. 

Sch reiber 

I 



more short subiects . 
John C. Biery, K-2 staff member, left in May 

for a three-month stay at the University of Flor- 
ida, Gainesville, on  a professional research and 
teaching leave assignment. While there, he will 
teach an undergraduate course in process control 
in the chemical engineering department and will 
also serve as a consultant. Dr. Alan Randolph, a 
University of Florida instructor, in turn will be at 
LASL for the same period as a visiting staff mem- 
ber. Biery received his B.S. degree from the Uni- 
versity of Michigan and his Ph.D. degree in chem- 
ical engineering from Iowa State University. 

Richard J. Kandel, W-8, 
left early this month for 
Washington, D.C., where he 
will be associated with the 
chemistry programs branch 
of the Atomic Energy Com- 
mission’s division of re- 
search. Kandel will be on  a 
two-year leave of absence 
from LASL for this assign- 
ment. T h e  chemistry pro- 
grams branch, under the 

leadership of Dr. A. K. Van Dyken, has respon- 
sibility for administering all chemistry research 
funds and programs of the AEC, in addition to 
handling requests for funds from universities, 
such as fellowship and grants. Kandel received his 
B.S. and Ph.D. degrees in chemistry from New 
York University and has been on the LASL staff 
since September, 1950. 

Weapons division leader Harold M. Agnew, 
chairman of the Army Scientific Advisory Panel, 
presided at  the spring meeting of the panel last 
month at  Fort Monmouth, N.J .  Much of the 
three-day meeting was devoted to briefings and 
discussions of military operations at  night and 
during low-visibility conditions caused by fog and 
smoke. Briefings were conducted by officers, sci- 
entists and  engineers of the Army Electronics 
Command and the Army Combat Developments 
Command. Purpose of the panel, which is com- 
prised of both officers and civilians, is to advise 
the Army on  matters relating to defense systems. 

Charles C. Campbell, manager of the Los Ala- 
mos Area Office of the Atomic Energy Commis- 
sion from June, 1962, to February, 1967, has been 

named assistant manager for administration at 
the Albuquerque Operations Office. He  replaces 
Ralph P. Johnson, who retired last month. Camp- 
bell has served as deputy assistant manager for 
administration for the past year. 

Gaelen L. Felt, former LASL staff member, has 
been elected to the board of directors of EG&G, 
Inc. Felt, who served as 5-15 group leader and as- 
sistant J division leader while at LASL from 1950 
to 1957, was instrumental in the development of 
the Nevada Test Site. He  became deputy test 
director of NTS in 1955 and was commander of 
Task Group 7.1 during “Redwing,” the 1956 test 
operation overseas. From 1957 to 1959, he was a 
consultant to  LASL. Felt is now vice president of 
EG&G’s technical support group. 

Assistant Health Division Leader Wright H. 
Langham has been named by the Federal Aviation 
Agency to a standing committee for radiation 
biology aspects of the supersonic transport. Pur- 
pose of the committee will be to advise the FAA 
in the assessment of the radiation levels to be 
found at the cruising altitudes of the SST and to 
advise the federal air siirgeon and his staff on the 
biological significance of these radiations and on 
the health factors associated with transient or  ex- 
tended exposure. There  are 11 members on  the 
committee. 

Harry Allen, right, Supply and Property department head, 
admires certificate of appreciation presented to Horace 
Noyes, SP-DO, for his part in an AEC-appointed com- 
mittee which recommended revisions in regulations gov- 
erning interstate shipments of radioactive materials. 
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REPORT TO THE ATOM EDITOR 
Re: Natural Rock Arch of the North Community 

A misty view of Los Alamos through 
the trees gave promise of an even 
more spectacular scene through the 
natural arch. 

PRECEDING PAGE: An unexpected 
dividend from one of the several 
climbs which ended in an impasse was 
a view of Pajarito Mountain ski area 
at  top left. 

From: William H. Regan 

For your information-the natural rock arch of the 
North Community should be referred to as the “lost 
arch.” 

You inay recall the rash ol phone calls we have re- 
ceived in the past tu70 months suggesting that The  
ATOR4 have a picture of the local version of Rain- 
bow Bridgc. Riost callers offered to show the way but 
displayed a lack ol enthusiasm for providing a map. 
Everybody seemed to bc in agreement that it is diffi- 
cult to find, unless one had been taken on the trek by 
a hiker who had been there. Identity of the first link 
in this outdoorsmen’s chain letter is unknown. 

Hikers familiar with the area kept mentioning 
what a beautiful sight it is to come clambering up the 
last stcep pitch and to suddenly and unexpectedly 
see Los Alamos framed in a natural arch. Nobody, 
however, seemed to be able to draw a map showing a 
topographical illiterate like me how to get there 
alone. Well, as you may have guessed, this intrepid 
member ol the fourth estate finally took the easy way 
and conned a friend-who had been there-into serv- 
ing as guide. 

The ATOM plan was to go, photograph and, as a 
public service, provide a map and instructions for 
other eager hoofers. In  Eact, Madame Editor, you 
mentioned something about how nice it would be to 
have an easy hiking story with photographs. 

Hikers ready! Forwardl 
Starting at the intersection of 45th and 46th Streets 

near the Yucca Street playground, take the footpath 
leading uphill toward the back rocks. About 300 
yards uphill, the path crosses an old wood cutters’ 
road that comes in from the left and probably leads 
to the Pipeline road. Follow the road for about 100.3 
yards and then take the first trail to the right leading 
to the well-known back rocks used by rock climbing 
trainees. 

I t  was here that we met Ernie Anderson, H-4, suit- 
ably accoutered in hard hat, mountain climbing 
shoes, belt hung with pitons and other equipment. He 
was on his way back to civilization to guide prospec- 
tive mountain climbing school students to the back 
rocks, scene oE a Los Alamos Mountaineers, Inc., 
laboratory session in belaying techniques. Anderson’s 
parting comment was, “The arch-that’s a nice hike, a 
beautiful view, a fine picture for The  ATOM. You 
can practically see it from here.” 

A gently meandering trail stretched out ahead of 
us. It descended to what looked like a creek bed 
which probably only runs during a heavy downpour. 
This would be a delightfully cool stroll in the sum- 
mer. It’s shaded, and the upward climb starts grad- 
ually. This day it was a little cold, for it was overcast 
and occasionally a few snow flakes drifted down. 
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Rshert tlenson, left, and Gleri Livermore watch a Itrw- 
power dernorisirtriion of the dense plasma Focus device. At 

higher powers the operators move behind a radiation 
shield s n d  observe the reaction on closed-circuit television. 

e 
e 

By BOB MASTERSON 
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Dense Plasma Focus..  . 
continued from preceding page 

great interest to nuclear scientists, 
because for the past 30 years or so 
-since its discovery in 1932 by Sir 
,James Chadwick-the neutron has 
had a great influence upon the ex- 
ploration of the nucleus and the 
search into the ultimate nature of 
matter. Neutrons, as one of the 
lundamental constituents of mat- 
ter, are studied in themselves and 
are also one of the most powerful 
tools available for studying matter, 
not only on the nuclear but on the 
atomic and molecular levels as well. 

Neutron absorption, in which a 
neutron enters the nucleus of the 
target atom and becomes part of it, 
results in  a new isotope which is 
usually radioactive. These radioac- 
tive isotopes may be studied to gain 
insight into the structure of the 
nucleus or may be used in science, 
medicine and industry as radiation 

sources, as radioactive tracers or as 
indicators of metallic trace element 
composition in the newly-developed 
technique of neutron activation 
analysis. 

Neutron scattering, in which 
neutrons are bounced off other ma- 
terials, provides valuable new in- 
formation on the atomic or molecu- 
lar structure of the target-for ex- 
ample, crystals or liquids. 

The  earliest neutron sources com- 
prised small capsules containing a 
light element, usually beryllium, 
mixed with a radioactive isotope, 
such as radium226 or polonium- 
210, which emits alpha particles 
(helium nuclei). The  alpha parti- 
cles interact with the beryllium nu- 
clei to produce a carbon nuclei and 
neutrons. I n  the notation used by 
nuclear scientists this reaction is: 
Re9 + He4 3 C12 + n. 

As particle accelerators were de- 
veloped in the 1930s and '40s they 
were used to provide more intense 
beams of neutrons by bombarding 
targets with energetic particles to 
produce a nuclear reaction involv- 
ing the release of a neutron. The  
most common example would be 
the bombardment of a lithium tar- 
get by accelerated protons (hydro- 
gen nuclei) to produce beryllium 
nuclei and neutrons: Li7 + H1 + 
Be7 + n. 

Then, in 1942, the nuclear reac- 
tor, a neutron source many thou- 
sands of times more powerful than 
previously existing sources, was de- 
veloped and quickly put to use pro- 
viding neutrons for nuclear re- 
search. I n  a nuclear reactor, the 
neutrons result from the fission re- 
action in which a neutron strikes 
a uranium-235 nucleus, causing i t  
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Joseph Mathcr, foreground, discusses 
the latest plasma experiments with the 
members of h i s  group, frorn Icft, Glen 
liverinore, Robert Henson, Doyle Alls- 
m a n ,  Art Williams and Paul Bottoms. 
Ihc circular array of leads connects the 
condenser bank to the outer electrode. 
In the right foreground is the vacuum 
pump connected to the glass chamber 
by the large copper pipe. 
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Glen Livermore, left, checks positions of the two electrodes in dense plasma focus device as Paul Bottoms looks on. 

Dense Plasma Focus . . 
continued from preceding page 

Even though only 0.015 per cent 
(one atom in 6,700) of hydrogen is 
deuterium, this is enough to supply 
the entire world’s energy nceds for 
the next billion years if the deute- 
rium thermonuclear reaction could 
be controlled. I t  was in the Project 
Shcrwood program at Los Alamos, 
which has as its goal the construc- 
tion of a controlled thermonuclear 
reactor producing useful amounts 
of power, that the work on the 
dense plasma focus originated some 
seven years ago. 

The latest model of this device 
produced by P-7 personnel consists 
of two concentric, cylindrical cop- 
per electrodes nine inches long. 

l’hc inner electrode, whose end is 
closed, has a diameter of two 
inches, and the outer electrode, 
which has an open structure to al- 
low observation of the space be- 
tween the two, has a diameter of 
lour inches. These electrodes are 
mounted inside a glass chamber 40 
inches long and 14 inches in di- 
ameter which is filled at a pressure 
of 0.1 pound per square inch with 
deuterium (D) gas or a deuterium- 
tritium (D-T) gas mixture. These 
two electrodes, which are insulated 
from each other by a pyrex glass 
collar at their bases and by the gas 
in the chamber throughout their 

length, are connected to a 90-micro- 
h a d ,  20,000-volt condenser bank. 
The 18,000 joules of electrical en- 
ergy stored in this condenser bank 
can produce a current of one mil- 
lion amperes in 2.5 millionths of 
a second. 

When this electrical potential of 
20,000 volts is applied to the elec- 
trodes, the gas in the space between 
them becomes ionized and becomes 
conducting. An atom is said to be 
ionized when its electrons are 
stripped away, leaving a positively- 
charged ion. A completely ionized 
gas composed of charged nuclei and 
electrons in rapid, random motion 
is called a plasma. 

10 
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Stages of development of the current sheath and its collapse to the dense plasma focus. 

Dense Plasma Focus . . . 
continued from preceding page 

ple, increasing the condenscr bank 
eneigy to 250,000 joules is expected 
to increase the maximum neutron 
production rate 10 times €or the 
deuterium gas and 100 times for 
the deuterium-tritium gas mixture. 

The  dense plasma focus natur- 
ally cannot compcte with rcactors 
and accelerators as i t  continuous 
neutron source, but as a pulscd 
source and in terms of the rate of 
neutron production, it surpasses 
any device except a nuclear cx- 
plosive. It therclore has great po- 
tential as a pulsed neutron and x 
ray source for a large number 01 
applications in research and in- 
dustry, such as pulsed neutron stu- 
dies o€ nuclear reactor iuel, flash 

x-ray photography and neutron ac- 
tivation analysis of short-lived ra- 
dioelements. In  addition to the Los 
iilamos work on the dense plasma 
locus, this device is concurrently 
undei study by H. Fillipov in the 
U.S.S.K. and in several industrial 
laboratories in this country. 

In addition to thc obvious ad- 
vantage o€ low cost, the compact- 
ness antl relative simplicity of the 
dense plasma locus also enhance 
its uselulness, antl its impressive 
merits have, in fact, alrcady result- 
ed in ils being put to use. Mather 
icports that a manufacturer of 
small accelerator neutron sources 
has built a dense plasma focus and 
is offering it for sale. 

‘I’he Los Alainos pulsed neutron 
iesearch group, N-6, headed by 
Robert Keepin, is planning to con- 
struct a dense plasma iocus in fiscal 
ycar 1968. It would be used in the 
group’s program of studying de- 
layed fission neutrons irom fission 
induccd by high-energy neutrons. 
‘This study will provide basic data 
important in fast breeder reactor 
design and in the dcvelopment of 
new delayed neutron response tech- 
niques lor the detection, identifica- 
tion and analysis of fissionable iso- 
topes. 

Thus ,  it is likcly that the densc 
plasma locus will become an im- 
portant new tool for the nuclear 
scientist and engineer. 

Paul Bottoms, left, and Glen Livermore 
tighten the collar holding the center 
electrode of one of the dense plasma 
focus devices. The circular array of 
leads connects the outer electrode to 
the three sets of condensers, one of 
which is seen between the two men. 
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A iechrrician iii operating gallery mancxwers items in 
tipper disassembly bay wiih an assorilrierit of retntrte 

control manipulators. Window in front of hitn is lead 
glass five feet thick to provide protection from radiation. 
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Operating gallery overlooking upper 
disassenibly buy is crowded during a 
disassembly. Men at tables serve as 
”recorders,” keeping track of elements 
on$ information about them as tech- 
nicians operate manipulators to move 
the elements through the ASP system. 
In foreground, data about elements 
are recorded on computer cards. It‘s 
a standing rule thut no one does any 
unnecessary talking, since operators 
constantly call out long series of 
numbers and other information to be 
recorded. 
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ABOVE, Steve Gardner, EG&G technician, cheeks ASP 
controller which controls sequense of events in the system, 
including conveyor advance, camera shutter, vacuum 
thai holds film flat in magazine, film advance and other 
phases of system. LEFT, Avcry Bend, J-9 group leader, l e k  
confers with Gcrald Armstrong and Del Carter, both J-9, 
at uti i rance io operating gallery of: lower disassembly bay. 
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Koy Petty, b& 1,  uses binoculirrs to inspc>ct port  of rcwctur 
through a window itr the disci!;setiibly hay. 

Idisassernbly I . . 
continucd from preceding page 

”INSIPID” is both a camera und a visual inspection de- 
vice. PerLee, left, looks through viewing port as Doren 
prepares to take picture. Mirror on other side of wall 
pivots so system can be used for both purposes. 

picturtbs arc ol ;i quality scldoni forrnd in cvcn the 
best photographs taken under more ordinary c ircurn- 
stances. 

Alter beirig photograpl~ctl by INSIPII), clemcnts 
are removed lroni the core and placcd on thc con- 
veyor systern as the beginning step in the first 01 the 
automiijtcd disassembly data SYS~CITIS-ASP: automated 
system 01 photography. In addition to thc camera 
,tnd rclatcd photographit equiprncnt, ASP includes 
fucl elcincnt loaders and unlo;iders, a balance for 
wclighing thc clcments, tlic asso~iatcd data handling 
system-indiding computer punch cards and rcadout 
-and the automalic scqiirnccr which opcratcs thc 
photographic cq iiipiricnt on command Irom thc ma- 
nipulator opcrator. 

When the opcrator has the rue1 clemcnts in thc 
proper locat ion-and tlic automatic scqucncer vcrifics 
it--hc pushes a button on the control panel. This 
a n  tomatirally trips tlic shulter, ilaslics the p h o ~  o 
lights and rccords a Iramc nurribcr on thc film, then 
d v i i ~ l t c ~  thc film and lrame number, ready lor the 
next photograph-and verifies that all this has OL- 

currccl. Each element is turned automatically, and thc 
proccs is rcpeated until the entirc surfacc ol  cach 
c h i c u t  ha5 becn photographed. This opcratioii is 
rclx~ated wiLh catli tray o€ elements. 



Special studies ure conducted i r i  hot cells. NERVA tecli. 
niciati Larry Jones, at left wiridow, saws elements in 

pieccs and moves ttrcrn to wiridow at right where 1ee 
VikdaI weighs, itiixwsures and photograph!; thcrn. Camera 

sequencer is in console at right, and cameras arc in- 
stalled jus{ above window. Slanding, Hcnry Filip, N-1, 
confers with dohti O’Sullivan, hot cell supervisor, as Jack 
Conant, WANL, and John Moore, J-3, record data. 

Perlcc and Donald Rose, N-1, check one of the carneras 
uscd in hot cell operations as Dick Davis, J-9, goes ovcr 
oletncni location lists. 



Disassembly . . . 
continued from preceding page 

MAD building go to one or more of the hot cells- 
small, heavily shielded rooms which are also equip- 
ped with mastcr-slave manipulators to operate spe- 
cial equipment. 

Two of the hot cells are part of the second major 
data system. More than 7,000 of the 9,000 Phoebus 
113 post mortem photographs were taken here with 
three separate camera systems PerLee designed for 
specific uses in the hot cell operation. 

Elements lor this special study go into one hot 
cell where the manipulator operator carefully paints 
identification markings on them. Then, using a power 
saw, he cuts the elements into pieces, places them in 
a tray and moves them to the adjoining hot cell. Here 
an operator weighs and measures the pieces and then 
positions them for photographs. Again the photos are 
taken autoniatically by pushing a button on an auto- 
matic sequencer which operates the camera, photo 
lights and photo identification numbering system. 

The fuel element pieces are then sawed in half 
lengthwise, and another camera photographs the split 
pieces. The  third camera in this hot cell is used in 
another operation to photograph the support blocks 
that hold the elements in place in the reactor. A series 
of strategically located mirrors makes it possible to 
show the support blocks from five different angles 
in one photograph. In addition to the photographs, 
which show as much detail in the elements as a micro- 
scope would, data on each clement are recorded con- 
tinuously throughout these operations. 

All the automated photographic systems for dis- 
assembly use high resolution 70 millimeter film in 
100-foot rolls. These are developed, then printed as 
positive transparencies and are ready for scientists 
to view within a few hours. Very stringent quality 
standards are maintained throughout. The  printer 
used to make the positive transparencies is only the 
seventh of its kind in use in this country. (The first 
four were built for making prints of the movie, 
“Cleopatra.”) 

The  rolls of positive transparencies are viewed in a 
custom-built rear projection film reader where sci- 
entists can compare and study details in the fuel ele- 
ments at approximately three quarters actual size, at 
actual size or magnified three times. 

Nearly 175 people were involved in the MAD 
building operations of the Phoebus 1B disassembly 
and post mortem-ranging from radiation safety 
monitors and manipulator operators to LASL sci- 
entists who designed and built the reactor. Now that 
the disassembly itself has been completed, scientists 
continue their extensive study of the almost endless 
amount of data they gathered. 

And when man one day reaches the planets, the 
probability is strong that LASL research will have 
been instrumental in getting him there. 

R-MAD building includes a large assembly bay at left, a 
clean room which is used for assembly operations and, 
at right of stack, the disassembly bays. Four of the seven 
hot cells show at far right of photo. A. R. Driesner, N-1, 
and C. D. Montgomery, formerly of LASL, provided the 
basic design for the building. 

Lee Vikdal operates manipulators in hot cell where pieces 
of elements are weighed, measured and photographed. 
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os A L A M o s  hrcnicn and Bar- 
ranca Mesa residents joiricd 

lortcs to stop a Foresc lire lliat 
tlircnLcned to t h t r o y  several Uar- 
I ~ I K  Iiouics h s t  month. The fire, 
w h i d i  ~ t p p a ~ c i i l ~ y  starled ncar 
Gci‘tjc Pine5 cemetery, burr id  ou t  
aboui 1 0  x r c s  01 lorcst land in 
Cuajc  canyori belore it could bc 
coritaiiiccl. 

As thc wind swcpt the firc clown 
the canyon, residents responded 
wi th  ahovcls, chain saws and gardcn 
hoscs. As one rcsident said, “I think 
cvuy g,iiden liosc on the Mesa was 
bcirig irsed.” Fire hosc~s and gardcn 
lioscs wcrc tlircaded lroin every 
avii il able hydrn nt and nearby 
house, ,md many ol the residents 
who wercii’t in the canyon fighting 
tlic fire wcIc watcririg down tlic 
houscs at Ihc cdgc 01 the canyon. 
Thcir cllorts wcrcn’t in vain: there 
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The Technical Side 
Presentation at  QAD Computer 
Seminar Workshop, Reactor Shield- 
ing Information Center, Oak Ridge, 
Tenn., April 17-19: 

"QAD Computer Code" by R. E. 
Malenfant, D. M. Peterson and J. 
R. Streetman, all N-2. 

Presentation a t  Colloquium a t  High 
Altitude Observatory, Boulder, 
Colo., April 20: 

"The Motion of an Artificially 
Produced Plasma in the Earth's 
Magnetic Field" by John Zinn, J-10. 

Presentation to the International 
Atomic Energy Agency Panel on 
Delayed Fission Neutrons, Vienna, 
Austria, April 24-26: 

"Delayed Fission Neutron Data 
in Reactor Physics and Design" by 
G. R. Keepin, N-6. (Invited paper) 

Presentation at  American Physical 
Society Meeting, Washington, D.C., 
April 24-27: 

"Violation of Isobaric Spin in 
'OsPb(p,d) *07Pb" by D. D. Arm- 
strong, P-12, and E. M. Bernstein, 
T-DOT. 

"Energy Levels of S C ~ ~ ,  V40, Mn50 
and C O ~ ~ ' '  by Rubby Sherr and J. 
A. Nolen, Jr., both Princeton Uni- 
versity, A. G. Blair and D. D. Arm- 
strong, both P-1.2. 

Presentation at  Joint Colloquium, 
University of Virginia and National 
Radio Astronomy Observatory, 
Charlottesville, Va., April 27: 

"Quasi-stellar Objeds" by James 
Terrell, P-DOR. 

Presentation a t  Seminar, Air Force 
Office of Scientific Research, Arling- 
ton, Va., April 28: 

"Thermal Decomposition of 
Ozone in Shock Tube" by W. M. 
Jones, CMF-4. 

Presentation a t  Symposium on Bio- 
logical Properties of the Mamma- 

lian Surface Membrane, Wistar In- 
stitute of Anatomy and Biology, 
Philadelphia, Pa., April 28: 

"Isolation of Acid-Soluble Poly- 
saccharide from Cultured Cells" by 
P. M. Kraemer, H-4. (Invited paper) 

Presentation a t  Trinity Section of 
the American Nuclear Society, Los 
Alamos Meeting, April 28: 

"Engineering Aspects of the Los 
Alamos Meson Physics Facility" by 
F. R. Tesche, MP-5. 

American Ceramic Society's 69th 
Annual Meeting, New York, N.Y., 
April 29-May 4: 

"Thermodynamics of Non-Sto- 
ichiometric Zirconium Carbide" by 
G. L. DePoorter, CMB-3. 

"Tho r i u m-T ho r i u m D iox ide Phase 
Equilibria" by Robert Bentz, CMB-3. 

"Ferroelectric Studies on the Sys- 
tems Pb [(Sc,Fel-,)o.a~l,o.s103, where 
11 = Nb or Ta" by V. J.  Johnson 
and M. W. Valenta, both W-3; R. 
E. Cowan, CMB-6; R. M. Douglas, 
CMB-1; and J. E. Dougherty, W-3. 

"Ferroelectric Studies on the Sys- 
tems Pb [ ( S c o . ~ ~ ~ . ~ ) ~ ~ ~ - ~ l O ~ ,  where 
9 = Nb or Ta and (p = Ti, Zr, Hf, 
or Sn" by M. W. Valenta and V. J. 
Johnson, W-3; R. E. Cowan, CMB-6; 
R. M. Douglas, CMB-1; and J. E. 
Dougherty, W-3. 

Presentation at  Seminar, Depart- 
ment of Biology, Washington Uni- 
versity, St. Louis, Mo., May 1 : 

"Biochemical Genetics of Neu- 
trospora Malata Dehydrogenase 
and Mitochondrial Structural Pro- 
tein" by K. D. Munkres, H-4. (In- 
vited talk) 

Presentation at  American Associa- 
tion for Advancement of Science 
Meeting, Tucson, Ariz., May 1 : 

"Liquid Scintillators. The Syn- 
thesis and Properties of Some 
Dibenzo- and Dinaptho-dioxepins, 

dioxocins, dioxonins, and Dioxe- 
cines" by J. E. Simpson and G. H. 
Daub, University of New Mexico, F. 
N. Hayes, H-4, and J. Yguerabide, 
Sandia Corporation. 

Presentation a t  Colloquium at 
Chalk River Nuclear Laboratories, 
Chalk River, Ontario, May 1 : 

"Studies of Transition States from 
(d, pf) and (t, pf) Angular Correla- 
tion Measurements" by H. C. Britt, 
P-DOR. 

Presentation at  Colloquium on Dis- 
location Dynamics, Batelle Memori- 
al Institute, Seattle, Wash., and 
Harrison, B.C., May 1-5: 

"Stress Wave Profiles in Several 
Metals" by J. W.  Taylor, GMX-6. 
(Invited paper) 

Presentations at  Physics Department 
of Tulane University, New Orleans, 
La., May 1, and Lamar State Col- 
lege of Technology, Beaumont, 
Texas, May 2: 

"Lattice Vibrations of Li7D" by 
J. L. Verble, P-2. (Invited talks) 

Presentation at  American Industrial 
Hygiene Association Meeting, Chi- 
cago, Ill., May 1-5: 

"Nuclear Criticality Safety as an 
Integral Part of Materials Process- 
ing" by D. R. Smith, N-2. 

"Respiratory Protective Devices" 
by E. C. Hyatt, H-5. (Invited paper) 

International Conference on Re- 
search Reactor Utilization and Re- 
actor Mathematics, Mathematics 
and Computation Division o f  the 
American Nuclear Society and Re- 
actor Group of the Mexico Nuclear 
Center, Mexico City, Mexico, May 
2-4: 

"DTFBUR, An lnterative One- 
Dimensional Multigroup Transport 
Theory Burnup Program" by J. J. 
Prabulos, Jr., formerly LASL. 

"Numerical Investigation of the 
Stability of Reactors with Xenon- 
135" by G. M. Sandquist, K-3 Con- 
sultant, University of Utah. 

"Computers: Past, Present and 
Future" by W. J. Worlton, CADP. 
(Invited paper) 
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Sixth Rare Earth Kesearch Confer- 
ence, Gatlinburg, Tenn., May 3-6: 

"A Siudy of Some Geometrical 
and Mechanical Ellects on the Ex- 
traction of Europium by I-iihium 
Amalgam froni Aqueous lithium 
Ciirate Electrolyior;" by J. B. God- 
clarcl, Northwestei-ti University, J. 
M. Campbell, Universily of Albwia, 
and E. I. Onstoi-t, CMB-8. 

"]'he IJreparation of Thorium 
Dicarbonaie, Ui-any1 Carbonate and 
Some of the Rare Earth Carbonates 
from Anhydrous Acetate Salts" by 
E. L .  I-lead, CMF-2. 

"Self-Irradia-iion Effects in a Ceri- 
um Alloy Coniaining 15 a/o PIu- 
Ionium" by R. 0. Elliott, W. N. 
Minor and F.. W. Clinard, Jr., all 

"I -I ig h - l e  m pu rai u re Neutron D i f -  
fraction Study of l.aC2 and YCZ" by 
A. 1. Bowman, N. t-I. Krikorian, both 
CMB-3; G. l J ,  Arnold, P-2; T'. (1. 
Wallace, CMB.3; and N. G. Nere- 
son, P-2. 

"The Energy Levels of Tetrtrvcileni 
Dysprosium. Fluorescencc arid Ab- 
sorption Spectra of Cesium Dys- 
prosiumilV) Hepkafluoride" by 1. P. 
Vargo, Oklahomcr Siate University, 
and 1. B. Asprcy, CMF-4. 

Presentation t i l  Colloquium, Bettis 
Atomic Power Laboratory, Pitts- 
burgh, Pa., M(iy .4: 

"Cross Secliori Experiments Using 
Nuclear Explosives" by B. C. [liven, 
P-3. 

CMI-4. 

Presentation ( i t  Public Conference 
on Body Composition, University of 
Missouri, Columbia, Mo., May 4-6: 

"Organic Scintillalion Deteciors 
and Their Use in the Study of Body 
Composition" by E. C. Anderson, 
1-1-4. (Invited ialk) 
Presentation tit Serninar in Deparf- 
ment of Biochemistry, Sctioul of 
Medicine, University of Louisville, 
Louisville, Ky., May 5: 

"The Development of Cotnpet- 
ence (Transformabiliiy) in Bac:tcria" 
by 13. J. 13arnhart, H-4. (Irtviled 
talk) 

Presentations at St?minar, h e r t o  
Rico Nuclear Center, Puerts Rico, 

May 2-5, and a t  University of West 
Inelias, Kingstorr, Jamaica, May 8: 

"The Crystal Structure of  K3Cu 
(CN) ," by I!, 13. Roof, Jr., A. C. 
ILarsori and I). 1. Cromer, all CMF- 
5.  (Both invi.ted) 

Presentation at  Sandia Rase, May 
Mechanical Seminar of: Plant En- 
gineers, Albuquerque, N.M., May 4: 

''Common Cryogenic Gases- 
Their Use, Cost, Storage and Dis- 
tribuiion" by J. 1-1. Fretwell, CMF-9. 
(Invited talk) 

Presentdon at  Symposium on Car- 
bide Composites at  the Electro- 
chemical Society, Dallas, Texas, 

"Carbide-Graphite Composites" 
by K. V. Dovidson, R .  E. Riley and 
J. M. Taub, clll CMB-6. (Invited 
prxper) 

"Characlorization o l  Commercial 
Carkiide Powders" by R. E. Riley, 
CMB.-6. (Invited paper) 

Presontations at Libby-Cockcroft 
Meeting, Argonne National babora- 
tory, Chicago, Ill., May 8-9: 

"YO, Transformations in Cerium- 
, Gonia i l i n g  PI ulon iu m" 
Iliott and F. W. Clinard, 

Jr., both CMF-5. 
"Phe Low-Tct m pera t u re Elect r i ca I 

Behaviors of As-Cast and Chill-Casi 
High-Purity Alpha f'lutonium'' by R. 
0. Elliojt cind W. N. Miner, both 
CMf:-5. 

"Annealing of Self-Irradiation 
Induced Defects in Alpha Plutonium 
Stored at 87°K" by W. N. Miner 
and R. 0. tillioit, both CMF-5. 

"Transpori F'raperlies of a-Pu and 
Some Pu Alloys'' by J. F. Andrew, 
CMF-5. 

Presentations at  International Sym- 
posium on High Temperature 
Chemistry, Argonne National l a -  
boratory, Lamont, ill., May 8-10: 

"Correlation of the Activity 
Grcidieni with the Diffusion Coef- 
ficieni of (:arbon in the Nb-C Sys- 
tem" by 'r. C. Wallace, CMB-3. (ln- 
vited papcr) 

"An Evaluation of the Heat of 
Vaporization of Uranium from the 

May 7-12: 

Behavior of ihe U-C System" by 
E. K. Storms, CMB-3. (Invited paper) 

"Some of the Thermodynamic 
lniplications of Random Carbon De- 
fects in NbC," by E. K. Storms, 
CMB-3. (Invited paper) 

"Thermodynamics of the Plutoni- 
um Carbides" by W. M. Olson and 
R. N. R. Mulford, both CMF-5. 

Presentation to Panel of: the Inter- 
national Atomic Energy Agency on 
Nuclear Standards Needed for 
Neutron Cross Section Measure- 
ments, Brussels, Belgium, May 8-12: 

"The lH(n,n) Cross Section as a 
Nuclear Standard" by J. C. Hop- 
ktns, P-DOR. (Inviied ialk) 

Institute of Electrical and Electronic 
Engineers, Region Six Annual Con- 
ference, Albuquerque, N.M., May 

"Nuclear Rockets: The Rover- 
Phoebu:, Program" by R. W. Spence, 
N-DO. (Invited paper) 

"Explosive Electromagnetic Pow- 
er Generators" by C. M. Fowler, 
GMX-6. (Invited paper) 

"Progress Report on Sherwood" 
by J. L. Tuck, P-DO. (Inviied paper) 

"Nuclear Reactor Development" 
by D. B Hall, K-DO. (Invited paper) 

Presentation at  Symposium on Solid 
and Fluid Mechanics, University of 
Michigan, Ann Arbor, Mich., May 
10-12: 

Los Alamos Rover Program- 
Nuclear Rocket Propulsion" by J .  
C. Rowley, N-7. (Invited paper) 

Presentation at  2 lst  AEC Metal- 
lographic Group Meeting, Brook- 
haven National laboratory, Upton, 

"Metallography of Hypo-, Hyper- 
and Sioichiometric Sintered (U, 
Pu)C" by J.  H. Bender, Jr., K-2. 

"Metallography of Pyrolytic Car- 
bon- and/or Tungsten-Coated 
Uranium Oxide and Uranium Car- 
bide Fuel Spheres" by J. H. Bender, 
Jr., K-2. 

"Metallographic Preparation 
Techniques for Multiple Metal Car- 
bide Coatings" by J .  H. Bender, 
Jr., K-2. (Classified paper) 

9-11: 

I ,  

N.Y., May 10-12: 

continued on next page 
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the technical 
continued from preceding page 

Colloquium at Pennsylvania State 
University, University Park, Pa., 
May 11: 

"Interatomic Forces in Molecules 
from Vibrational Spectra; Applica- 
tion to Nitrosyl Fluoride' by L. H. 
Jones, CMF-4. (Invited talk) 
Presentation at  New Mexico State 
University, Las Cruces, N.M., May 
11: 

"An Experiment in Multiply-Con- 
nected Superfluids" by P. T. Sikora, 

Presentation at Southwest Regional 
Meeting of the Association for Com- 
puting Machinery, El Paso, Texas, 
May 11-12: 

'/Computer Movies from Numeri- 
cal Fluid Dynamics Calculations" by 
J. P. Shannon, T-3. (Invited talk) 
Presentations at University of New 
Mexico for Dedication of New 
Graduate Residence Building and 
24" Astronomical Telescope, Albu- 
querque, N.M., May 15: 

"Properties of the Solar Wind in 
the Vicinity of the Earth" by M. D. 
Montgomery, P-4. 

"Solar X-Ray Emission Between 
16-40 A" by W. D. Evans, P-4. 
Symposium on Diagnosis and Treat- 
ment of Deposited Radionuclides, 
Richland, Wash., May 15-17: 

"Chelating Agents in Plutonium 
Deposition-a Minority View" by H. 
F. Schulte, H-5, and H. 0. Whip- 
ple, H-2. 

"Accelerating the Turnover of 
Internally-Deposited Radiocesium" 
by C. R. Richmond, H-4. (Invited 
paper) 
Presentations at  18th Annual Mid- 
America Symposium on Spectros- 
copy, Sponsored by Chicago Sec- 
tion, Society for Applied Spectros- 
copy, Chicago, Ill., May 15-18: 

Spectrochemical Determination of 
Impurities in High-Purity Plutonium 
by Anion-Exchange Separation and 
Graphite-Spark Excitation" by J. F. 
Murphy and R. T. Phelps, both 
CMB- 1 .  

"Spectrochemical Determination 
of Niobium, Tantalum and Titanium 

T-9. 

side e m  

in Uranium Using Solvent Extraction 
Separation and Graphite Spark Ex- 
citation" by Juanita V. Pena, H. M. 
Burnett, C. J. Martell and R. T. 
Phelps, all CMB-1. 
''170 NMR in a Single Crystal of 

D 2 0 '  by P. D. Waldstein and S. W. 
Rabideau, both CMF-2. 

"Low-Frequency Raman Spectra 
of Acetate and Formate Ions in 
Aqueous Solution" by L. A. Blatz 
and P. D. Waldstein, both CMF-2. 

Presentation at  Meeting of the Los 
Alamos Nurses Association, Los 
Alamos, N.M., May 16: 

"Radiation Effects" by W. H. 
Langham, H-4. (Invited talk) 

Presentation at  24th Meeting of 
High Temperature Fuels Committee, 
Elmsford, N.Y., May 16-18: 

"Summary of Recent Work on 
Ceramic Plutonium Fuel Materials" 
by J .  A. Leary, CMB-11. (Invited 
paper) 

Presentation at  California State 
Polytechnic to Engineering Students 
and Staff, Kellogg-Voorhis Campus, 
Pomona, Calif., May 18: 

"The Los Alamos Meson Factory" 
by F. R. Tesche, MP-5. 

Presentation at Symposium on 
Brackish Water Desalination, Salt 
Lake City, Utah, May 21-24: 

"Electrochemical Desalination by 
a Multistage Bromine Redox Meth- 
od" by E. I .  Onstott, CMB-8, E. F. 
Thode and K. L. Holman, both New 
Mexico State University. 

Fifth International Conference on 
Nondestructive Testing, Montreal, 
Canada, May 21-26: 

"Improved Resolution Neutron 
Radiography" by B. L. Blanks, D. A. 
Garrett and R. A. Morris, all GMX- 
1. 

Presentation at Colloquium, Depart- 
ment of Nuclear Engineering, Uni- 
versity of California, Berkeley, 
Calif., May 22: 

"Time-of-Flight Neutron Cross 
Section Measurements Using Nu- 
clear Explosions" by W. K. Brown, 
P-3. 

Symposium on Disposal of Radio- 
active Wastes into the Ground. 
Sponsored by the International 
Atomic Energy Agency and Euro- 
pean Nuclear Energy Agency at 
Vienna, Austria, May 29-June 2: 

"Solid Radioactive Waste Dis- 
posal at Los Alamos-A Ten Year 
Resume" by J. W. Enders, H-1. (In- 
vited talk) 

Vela satellites numbers 7 and 8- 
with instruments designed by the 
Los Alamos Scientific Laboratory 
for America's "Eye in the Sky" pro- 
gram-are apparently operating 
satisfactorily. 

The  twin satellites were launched 
April 28 from Cape Kennedy and 
are designed for surveillance of nu- 
clear explosions and to study cosmic 
and solar radiation. LASL and San- 
dia Laboratory in Albuquerque 
have provided instrumentation for 
all Vela satellites launched to date. 
Vela means "vigil" in Spanish. 

Shortly after the launch the satel- 
lites were maneuvered into their 
circular orbit 70,000 miles above 
the earth's surface, and the instru- 

Vela Satellites Performing Well 
ments were turned on. A prelim- 
inary report from a satellite mon- 
itoring center in California said: 
"Everything looks fine so far." 

LASL scientists reported the new 
type of instruments designed to 
study the intense solar flare radia- 
tion worked as planned. This type 
of radiation presents one of the 
greatest threats to manned space 
missions. The  intensity is great 
enough to threaten the life of man, 
and it is important to learn more 
about the character of this kind of 
radiation. 

The Vela project is a joint 
Atomic Energy Commission-De- 
partment of Defense program. 
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Accoiinting Ofice 
Davitl A. black, I o s  Alat-rios, AO.-,l 
Abbic! Consolino, 10s Alcxmos, AO.4 
Ttiotmas J. Ruiz, lo:; Alarnos, A C M  
John F. Sctioeppiior, Santcx Fe, ACLI  

CMU Division 
Ke t i  i icf h I.. Hi 1 I, Alhiiquo r q ue, CM13-3 
IRtxrbcirtx M. Whita, 1.0s Alamos, CM13.-0 

Kaye A. Johnson, Sarita re, CMU-1 1 

<.I I i t i i  on C .  Ac kc; r n i a t i ,  [I u r I1 a rn, N .C., 

(rcjhi t-ei 

(reh it-c) 

CMF-.9 
1) Division 

Arlo D. Mtrrkinc,<, F'crirview, N.lv\., 0-2 

.Julia A. Gciuihicr, 1.0s Alurrios, IM 
Engineering Departtnent 

l.uc:illo E. Woocl, 1.0s Alarnos, IENG.5 

(crrsuali 

(casual1 

P Division 
kobcrt J. Payne, Denver, Colo., P-Y 

Sliops Department 
Mernory J. Curritniticjs, 10s Alarnos, SD- 

Gomcr- J. Gray, Chillicothe, Ma., SD- 

Jack I!. Dyson, Mansfield, Ohio, SD-1 
I-laroltl J .  Norden, Cranston, R.I., SD-1 
t'rnesi A. l'alachy, San Juan Pueblo, 

I?ichat-d F. Clnrk, Jr., Washingion, Pa., 

Roberi D. Sielzcr, Sr., Mansfield, Ohio, 

tielario Valdcz, Espatiola, N.M., SD-5 

I1 0 

DO (rehiroi 

N.M., SD-2 

SI')-5 

SD-5 

T Division 
David E. Schultz, Boulder, Colo., . I -1  
Gary S. Fraley, Pasadena, Calif., 1'-2 
.John L.. Gunimel, College Station, -lex- 

as, 1.-9 (rehire) 

W Division 
Janies E. Grccning, Albuquerquc, W-1 

~ .- ~ ~~~ .~ ~. . -  

Utrrlimnc Hoffman, J-1 1, unpriclts ruri: 
sample of P U ~ ' ~ ' *  

ratliatirig the 1'u2"'1 in tlic 1 . A X  
W;i tcr lhilcr reactor t . 0  prorliicc 
1'1i~'~fi. A good gamma spcctrurn has 
bccn obtained from this isotope, 
i t n t l  ~l~: : ly  : ; t r icks  are iiridcr way. 

l'11"1~ is tlic most stilblc plr~torii-  
uin isot.opc--witl~ ii hillLlifc of 
i i h t ~ i .  8 x 107 ycars-and bcc>~usc of 
t.liis a n d  its relatively high atomic 
weight, it. i s  piirtic:uliirly rrsciiil ;is a 
tarpct inat.criii1 lor ritic:lc;ir studicx. 

For tlic layman intcrcstcd i r i  just 
how large 1.5 inilligrijms o f  plu- 
toniriiu is: in tlic shape of a hall, it 
would bc only slightly Iargcr than 
one oi  111c periods on this I)iXg(:. i3m 
1.0 the ratlioclieniist this is snfficicnt 
for many iind long cont~nuctl cx- 
1)crinicnts. llccausc of its long lialf- 
lilc, thc newly-arrived samplc (:an 
b c  nscd over and over irgairi, since 
only ii negligibly s m d l  f l . i~<:tio~~ ol 
thc P L I ~ ~ ~  will bc lost by t.ransinut;i- 
tion t o  otlicr nuclides in tlicsc cx- 
pcrimcnis. 

As O I I C  riitlioclicmist quippcd, 
1 - 1  1 will iisc the samplc "until tlic 
af.orns arc worn oiit." 
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20 
years ago in 10s alamos 

~~ 

Culled from the files of June, 1947, Los Alamos Times by Robert Y. Porton 

Atom Leadership Depends on  Top Laboratory Talent 
All lines flow to Los Alamos in the atomic energy program, in- 

cluding plutonium from Hanford and U-235 from Oak Ridge, it 
was pointed out  in testimony given the House Appropriations Com- 
mittee in hearings on the AEC budget by chairman David E. Lilien- 
thal and general manager Carroll L. Wilson. “Less than two years 
ago,” Wilson said, “the first atomic bombs were made. Los Alamos 
is more than a research laboratory. It is one of the best equipped 
metal-working and chemical laboratories including production and 
testing facilities of all sorts. If we are going to retain a position of 
Leadership in this field, this laboratory must be one that will attract 
the best talent in the country. It must provide an  environment that 
is conducive to creative work.” 

Site Men Given Key Positions 
Several Los Alamos Scientific Laboratory employes occupy key 

positions in the recently chartered New Mexico Section of the 
American Chemical Society. Included are Melvin L. Brooks, group 
leader, X-2 Division, chairman; and  Charles F. Metz, group leader, 
CMR-1 Division, treasurer. 

T h e  Story of GI Joseph 
At 1:30 a.m. Friday, PFC Arthur E’. Joseph was walking his post 

between two warehouses. Upon hearing a loud growl from behind 
a partly-constructed fence, he peeked through and saw a large bear. 
Before you could say “Goldilocks,” the M P  with his 30-calibre rifle 
was atop one warehouse where he sought a vantage point for shoot- 
ing. T h e  animal took to cover under brush. 

An hour later Private Joseph was toying with the idea of descend- 
ing from his perch when he heard another growl-softer, indicating 
the mate. A series of love calls went back and forth until near dawn 
when the sentry was relieved of duty, Neither of the bears has been 
seen since. 

Warden Warns Site Fishermen 
Los Alamos sportsmen were warned this week by a Taos game 

warden that they are subject to  punishment by fine if caught fishing 
out of season in tributaries of the Rio Grande. Mentioning no names, 
Warden Thomas Holder said he had come upon several Hill  fisher- 
men recently who were casting in tributaries of the Rio which are 
closed to fishing at this time. 

what‘s doing 
FILM SOCIETY: Civic Auditorium. Admis- 
sion by single ticket, 90 cents, or season 
ticket, $4. 

Wednesday, June 21, 7 and 9:15 p.m., 
”Letters from My Windmill,” droll 
French comedy. 

OUTDOOR ASSOCIATION: No charge, 
open to the public. Contact leader for 
information about specific hikes. Meetings 
at High School Little Theater June 20, 
July 18, Aug. 15, 7 p.m. 

Saturday and Sunday, June 17-18, 
Latir-Little Blue takes, Bi l l  McKee, 
leader, 2-4988. 

Thursday, June 22, evening hike, 6. 
Skaggs, leader, 2-3687. 

Thursday, June 29, evening hike, Ken 
Ewing, leader, 8-4488. 

Saturday, July 1, Brazos Cliffs-Brozozs 
Meadows Area, Norris Nereson, 
leader, 2-3856. 

Thursday, July 6, evening hike, Stretch 
Fretwell, leader, 2-6477. 

MESA PUBLIC LIBRARY EXHIBITS: 
Art Exhibits: 

June 6 to 30-Paintings by Eleanor 
de Ghize, Santa Fe. 

June 1 to 23-Sketches of Quemazon 
Nature Trail by Avery Nagle, Los 
Alamor. 

LASL MEN O N  TV: Wednesday, June 21, 
7:30 pm., Channel 5, “The living Sun,” 
a film featuring LASL’s 1966 solar eclipse 
expedition. 
DON JUAN PLAYHOUSE: Outdoor theater 
between Los Alamos and Santa Fe, near 
San lldefonso Pueblo. Tickets at  box office, 
at Decal’s in 10s Alamos and the Center- 
line Shop in Santa Fe. Curtain 9:15 p.m. 

Friday and Saturday, June 23 and 24.- 
”Behind the Paper Faces,” by  Bruce 
Harrison. (Also on Friday, July 14, 
and Saturday, July 15). 

Friday and Saturday, June 30 and July 
1-”Irma La Douce,” musical comedy. 

(Also on Friday, July 21, and Saturday, 
July 22). 

Friday and Saturday, July 7 and 8- 
”Who’s Afraid of Virginia Woolf,” by 
Edward Albee. (Also on Friday, July 
28, and Saturday, July 29). 

SANTA FE OPERA: Tickets available at  10s 
Alamos Building ’& Loan, beginning June 
19, on Mondays, Wednesdays and Fridays 
from 10 a.m. to 1 p.m. Curtain time 8:30 
p.m. 

Case Exhibits: 

Saturday, July I-”Carmen” 
Wednesday, July %“La Boheme” 
Saturday, July 7-”Carmen” 
Saturday, July 8 and Wednesday, July 
12-”The Barber of Seville” 
Friday, July 14-”La Boheme” 
Saturday, July 15-”Carmen” 

SANTA FE THEATRE COMPANY, perform- 
ing in the Greer Garson Theatre, Santa Fe. 
Premier season, June 14-Sept. 3. Perform- 
ances Wednesdays through Sundays. For 
information call 982-651 1. 

June 14-25-”The Rose Tattoo” 
June 28-July 9-”Barefoot in the Park” 
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